The MAP Kinase Cascade Is Activated prior to the Induction of Gliosis in the 1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP) Model of Dopaminergic Neurotoxicity.
Injury to the central nervous system (CNS) provokes microglial activation and astrocytic hypertrophy at the site of damage. The signaling events that underlie these cellular responses remain unknown. Recent evidence has implicated tyrosine phosphorylation systems, in general, and the mitogen-activated protein kinase (MAP kinase) cascade, in particular, in the mediation of growth-associated events linked to neural degeneration, such as glial activation. 1 Moreover, an increase in the mRNA coding for the 14.3.3 protein, a known regulator of the MAP kinase pathway, 2 appears to be involved in methamphetamine neurotoxicity. 3 To examine the potential role of these protein kinase pathways in drug-induced damage to the CNS, we used the dopaminergic neurotoxicant, 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP), to damage nerve terminals in the mouse neostriatum and elicit a glial reaction. The onset of reactive gliosis then was verified by Northern blot analysis of glial fibrillary acidic protein (GFAP) mRNA and qualified by enzyme-linked immunosorbent assay (ELISA) of GFAP (protein). A single administration of MPTP (12.5 mg/kg, subcutaneously (s.c.)) to the C57B1/6J mouse resulted in a 10-fold increase in GFAP mRNA by 1 day and a 4-fold increase in GFAP (protein) by 2 days. To determine the potential role of protein tyrosine phosphorylation and MAP kinase activation in these events, blots of striatal homogenates were probed with antibodies directed against phospho-tyr 204 and phospho-thr 202, residues corresponding to the active sites of p42/44 MAP kinase. After mice were sacrificed by focused microwave irradiation to preserve steady-state phosphorylation, proteins from striatal homogenates were resolved by sodium dodecylsulfate polyacrylamide gel electrophoresis (SDS-PAGE). Immunoblots of these samples showed a number of phosphotyrosine-labeled bands, but there were no apparent differences between control and MPTP groups. In contrast, phospho-MAP kinase was elevated over 1.5-fold, 3-6hours post MPTP. These findings are suggestive of a role of the MAP kinase cascade in the early phase of injury-induced glial activation.